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ABSTRACT 
 
Enhancing H1N1 Preparedness Planning and Implementation for LEP Populations in 
Northeast Philadelphia 
 
 
Melanie Powell, MPH Candidate 
Cheryl Bettigole, MD/MPH, Stuart Katz, and Jennifer Kolker, MPH 
 
 
Background: Throughout the H1N1 pandemic flu outbreak, Health Center 10 (HC10) was the 
main provider of H1N1 novel influenza vaccine in Northeast Philadelphia, where 1 in 8 residents 
have limited English proficiency (LEP). Recommendations by the Drexel University Center for 
Health Equity, among other organizations, emphasize cultural and linguistic concordance to in-
tegrate LEP communities into public health preparedness campaigns. 
Objectives: Objectives of the study were to determine 1) the information-seeking behaviors and 
language needs of LEP populations in Northeast Philadelphia; and 2) whether those with LEP 
were more likely to rely on social networks than other channels of communication as their pri-
mary source of health information during a public health emergency.  
Methods: A cross-sectional survey was administered to 63 adult subjects presenting to HC10 for 
an H1N1 influenza vaccine between December 14th, 2009 and January 16th, 2010.  
Results: LEP individuals were 3.6 times more likely (P<0.10) to cite a social contact (e.g. 
friend/family member) than any other source of health information compared to their EP coun-
terparts. Neither LEP nor EP subjects cited faith- or community-based organizations, public 
health agencies, or the PDPH as primary information sources. While groups did not differ sig-
nificantly in most sociodemographic characteristics, LEP subjects had lower overall levels of 
educational attainment. Twenty-two primary languages were represented in the study, the most 
common of which were Chinese, Spanish and Vietnamese.  
Conclusions: Subjects relied almost exclusively on the media and social contacts for health in-
formation. Those with LEP were especially likely to rely on friends and family over traditional 
public health outlets. These findings emphasize the need for more appropriate methods of out-
reach towards LEP populations during public health preparedness campaigns and emergencies. 
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Background 
Foreign-Born Population in Philadelphia 
According to the 2006-2008 American Community Survey (ACS),a 1 of every 14 U.S. residents 
(6.9% of the total U.S. population) is a foreign-born individual with limited English proficiency 
(LEP),1 defined as speaking English less than very well.b The proportion is much lower in 
Pennsylvania, where foreign-born LEP individuals account for only 2.1% of the total population; 
however, much of this diversity is concentrated in Philadelphia, which contains 12% of the 
state’s total population but 30.5% of its foreign-born LEP residents.2 Specifically, the largest and 
most diverse foreign-born LEP population in Pennsylvania can be found in Northeast Philadel-
phia (Figure 1). Here, 24% of residents are foreign-born, 12.5% are LEP foreign-born, and 8% 
are LEP foreign-born living in a linguistically isolated household (i.e. where no one over the age 
of 14 speaks English).3 Significantly, each of these figures represents an increase from Census 
2000 data.4 
 Over the past decade, the composition of Philadelphia’s foreign-born population has 
shifted from predominantly European origins to Asian and Latin American origins. In 2000, the 
most commonly cited places of birth were Italy, Germany, and the United Kingdom.5 By 2008, 
immigrants residing in Philadelphia were most likely to have been born in an Asian (38%) or 
Latin American (30%) country, specifically India, Mexico, or China; only 22% of foreign-born 
residents cited a European country as their place of birth.6 Further, Asian immigrants are much 
                                                            
a The American Community Survey is a household survey, similar to the Census, designed to track 
sociodemographic trends at the national, state, metropolitan, and community levels. Administered to 
20,000 households annually by the U.S. Census Bureau, data are compiled into Public Use Microdata 
Sample (PUMS) files. 
 
b English proficiency is generally assessed on a four-point Likert scale (not at all, not well, well, very 
well) and is often self-reported. A question from the American Community Survey assessing English 
proficiency is available in Appendix B. 
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Figure 1. Percent of Population with Limited English Proficiency in Pennsylvania and Philadelphia 
(Source: ACS, 2006‐2008). 
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 more likely to be limited in their English proficiency than any other ancestry group. It is esti-
mated that 61% of Asian immigrants speak English less than very well, compared with 40% of 
Latin American immigrants and 44% of the total foreign-born population in Philadelphia.7 A 
profile of predominant ancestry groups and language needs of LEP individuals is not available 
for Northeast Philadelphia.  
Foreign-Born LEP Populations and Community Health Centers 
Community health centers (CHCs) serve a disproportionate share of foreign-born LEP patients. 
Low-income foreign-born adults are nearly three times as likely to be uninsured as their native-
born counterparts and thus rely almost exclusively on community health centers as their primary 
source of care.8 This places an inordinate burden on CHCs to provide access to language 
services that reflect the needs of their communities. Though health centers recognize the vital 
importance of language concordance to quality of care and patient satisfaction, many, including 
Health Center 10, find it difficult to provide such services cost-effectively.9  
 Health Center 10. Health Center 10, the only community health center serving Northeast 
Philadelphia, is one of eight publically-funded ambulatory health centers operated by the 
Philadelphia Department of Public Health (PDPH) Ambulatory Health Services (AHS) Division. 
The HC provides comprehensive, high-quality services to over 17,000 patients annually, the 
majority of whom are uninsured racial/ethnic minorities living below the poverty line (Tables 1 
and 2). At over 56,000 visits per year, HC10 has the highest utilization rate of any city-run health 
center in Philadelphia. By virtue of its location (and relative isolation from other ambulatory 
health centers) in a diverse working-class neighborhood with many under- and uninsured 
residents, it is also the most financially stressed, limiting opportunities for service expansion. 
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    Table 1. Patient Mix at Health Center 10 
(FY07) 
Insurance Status  Total Number  Total Percent 
Medicaid  2,705  16% 
Medicare  2,471  14% 
Private/Other  1,999  12% 
Uninsured  10,055  58% 
Total  17,230  100% 
 
Table 2. Demographic Characteristics of 
Patients at Health Center 10 (FY07) 
  Total 
Number 
Total 
Percent 
Gender     
         Female  10,395  60% 
         Male  6,835  40% 
Race     
        Black  5,206  30% 
        White  6,303  37% 
        Asian  1,639  10% 
        Hispanic  1,958  11% 
        Other  2,124  12% 
Poverty Level     
       <100%  15,646  91% 
       100% to 150%  1,094  6% 
       150% to 200%  262  1.5% 
       >200%  228  1.5% 
Total  17,230  100% 
1. Patient 
enters HC10 
for flu shot 
Hallway Waiting 
Area 
Service Entrance
Adult Waiting Room/ 
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Figure 2. Schematic of H1N1 and Seasonal Influenza Vaccination Campaign and Patient Flow 
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practitioners, and nurses at Health Center 10 include adult medicine, pediatrics, dentistry, podia-
try, family planning, nutrition counseling, obstetrics, and gynecology. The city-run center is also 
consistently a major provider of seasonal flu vaccine (Katz, S. & Bettigole, C, personal 
communication, May 2009). Each year, requests for flu vaccine from patients and non-patients 
(i.e. those who do not regularly visit the Health Center or who have another primary source of 
care) are so great that vaccination campaigns are run by auxiliary staff at a semi-permanent 
station set up in the HC10 hallway (Figure 2). In 2009, H1N1 novel influenza and seasonal 
influenza vaccination campaigns operated concomitantly. 
Philadelphia Department of Public Health. To provide predominant LEP populations 
with language-concordant information about the H1N1 novel influenza outbreak, the PDPH 
published special editions of its periodical Health Bulletin highlighting signs and symptoms of 
infection and the importance of vaccination. Health Bulletins were released at the onset of H1N1 
influenza activity in April and as a vaccine was being developed in October. They were made 
available in English, Spanish, Chinese, Russian, Khmer, and Vietnamese (the vaccine bulletin 
was also published in Arabic, Greek, Indonesian, Korean, Polish, Portuguese, Traditional 
Chinese [e.g. Mandarin and Cantonese], and Ukrainian) at each of the city-run health centers and 
on a designated PDPH website.c Also available on the website (in English only) were times and 
locations of vaccination clinics, recall information, and other updates.10 
Risk for Adverse Health Outcomes during Public Health Emergencies 
Studies have consistently demonstrated that foreign-born LEP populations have an increased risk 
for adverse health outcomes during public health emergencies.11,12,13,14 Data from the Medical 
                                                            
c www.phila.gov.health/H1N1.html 
6 
 
Expenditure Panel Survey (MEPS)d indicates that only half of all LEP persons are vaccinated for 
seasonal flu each year, compared to 75% of English proficient individuals.15 During the 2009 
H1N1 novel influenza outbreak, Hispanics and American Indians were hospitalized at twice the 
rate of non-Hispanic Whites.16 Care-seeking behaviors and attitudes, including fear of treatment 
(e.g. vaccination), mistrust of the health care system, and preference for faith-based or cultural 
remedies, as well as limited access to care may partly explain these disparities; however, the fre-
quent failure of public health agencies to effectively communicate risk to LEP communities is 
also an important contributor.13,17 
As part of an overall strategy to ensure that risk is rapidly and effectively communicated 
to the entire population, public health agencies must “identify, locate, and maintain a profile of 
diverse racial/ethnic, immigrant, and limited English proficient (LEP) populations within the 
community.”18 Performing periodic assessments of sociodemographic changes within foreign-
born populations, including English proficiency, language needs, predominant age groups and 
educational attainment enables the formation of demographically- and linguistically-targeted 
messages, which facilitates risk communication with intended audiences.14 Guiding principles 
also suggest that public health agencies should determine trusted sources of health information 
among LEP populations within the community.19,20 
A recent study of information-seeking behaviors at the onset of the H1N1 novel influenza 
outbreak found that foreign-born LEP individuals are more likely to rely on informal sources of 
health information (ethnic media outlets and community-based organizations) than local public 
health systems.21 Anecdotal evidence cited by administrators at Health Center 10 indicates that 
foreign-born LEP populations within Northeast Philadelphia also rely on informal communica-
                                                            
d The Medical Expediture is supported by the Agency for Healthcare Research and Quality (AHRQ). The 
MEPS is a set of surveys administered to individuals, employers, and healthcare providers that collect 
data on health care utilization and health insurance coverage. 
7 
 
tion networks for health information (Katz, S & Bettigole, C., personal communication, Septem-
ber 17, 2009). 
Significance of Study 
The Director and Medical Director of Health Center 10 (HC10) expressed an interest in identi-
fying the language needs and information-seeking behaviors of LEP individuals in Northeast 
Philadelphia. Such information will facilitate cultural and linguistic competence at the Health 
Center and will allow HC10 administrators to formulate targeted health promotion and public 
health preparedness campaigns so that time sensitive information may be spread quickly and ef-
ficiently. Since influenza vaccination campaigns generally attract many non-patients, the H1N1 
novel influenza vaccination campaign presented an opportunity to survey a large and diverse 
population of individuals. Additionally, coordinating a study on information-seeking behavior 
with a large scale public health prevention campaign allowed the effectiveness of linguistically 
targeted material distribution to be indirectly evaluated. 
Description of Theory 
Social contagion theory (SCT) served as a theoretical framework for understanding information-
seeking behaviors among individuals with LEP. According to SCT, strong social ties (i.e. fre-
quent interactions with close social contacts) influence one’s behaviors and attitudes in such a 
powerful way that the actions and thoughts of a single well-connected individual can be visua-
lized across multiple degrees of influence within a social network22 (Figure 3). Information thus 
spreads contagiously through social networks (comprised of personal [spouse, family, and 
friends] and organizational [faith- and community-base organizations and ethnic media] con-
tacts), resulting in uniformity of attitude formation and behaviors.23 Studies have shown that 
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such uniformity of behavior occurs within LEP communities in response to natural 
disasters.13,17,20,24 
 
Tertiary Social 
Contacts (Your 
friend’s friend’s 
friends) 
Primary Social 
Contacts (Your 
friends) Secondary 
Social Contacts 
(Your friend’s 
friends) 
You 
Figure 3. Social Network Map 
 The homophily principle was used to qualify the nature of social connectivity within LEP 
communities. Homophily, or the tendency to form strong social ties with similar others, shapes 
social networks “in a way that has powerful implications for the information individuals receive, 
the attitudes they form, and the interactions they experience.”25 Individuals tend to form the 
strongest ties with those of the same race/ethnicity; however age, religion, level of education, 
occupation, and gender (listed in order of decreasing level of influence) are also significant di-
mensions of homophily. The more characteristics shared by two contacts, the closer their rela-
tionship and level of influence on each other’s behaviors and attitudes tends to be. While geo-
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graphic proximity can facilitate or preserve social ties, it does not influence health behaviors as 
strongly as sociodemographic characteristics.23 
Specific Aims 
Objectives of the study were to:  
• locate and identify the language needs of LEP communities in Northeast Philadelphia, 
• determine information-seeking behaviors of LEP individuals and sources of health 
information available to them, 
• determine whether certain sociodemographic characteristics are associated with trusted 
sources of health information, 
• determine the social connections of individuals with LEP differ from their EP 
counterparts, and 
• determine which factors predict reliance on social networks. 
Methods 
A cross-sectional survey was conducted to determine the relationship between dimensions of 
homophily and information-seeking behaviors among adults with limited English proficiency 
(LEP) residing in Northeast Philadelphia, compared to their English proficient (EP) counterparts. 
The study coincided with HC10’s H1N1 novel influenza vaccination campaign between Novem-
ber 2009 and February 2010. 
Study Population 
Adult individuals presenting to the Health Center for an H1N1 flu shot between December 14th, 
2009 and January 16th, 2010 were eligible for enrollment in the study, regardless of English pro-
ficiency (Figure 4). Potential subjects were recruited after interactions with flu campaign em-
ployees revealed English language proficiency. To ensure a complete list of language needs, a 
quota sampling method was employed in which LEP subjects were sampled at twice the rate of 
EP subjects. In total, 70 individuals were recruited; 60 participants consented and completed all 
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items; 3 participants consented but did not offer complete responses; and 7 individuals refused to 
participate. 
Study Variables and Methods of Data Collection 
A semi-structured questionnaire (Appendix A) was developed to determine information-
seeking behaviors and sociodemographic characteristics among LEP and EP subjects. Items that 
determined sociodemographic information (i.e. age, gender, educational attainment, language 
spoken at home, place of birth, and duration of U.S. residence) were adapted from the American 
Community Survey (Appendix B). An additional item eliciting geographic location (via closest 
main intersection to home) was developed by the investigator to determine the extent of linguis-
tic clustering among LEP populations in North Philadelphia.  An open-ended question to deter-
mine subjects’ primary source(s) of H1N1 vaccination information was adapted from the Worce-
ster County Health Department Tri-County Community Health Survey.e  
Surveys were administered in-person by the investigator during H1N1 novel influenza 
vaccination campaign clinic hours. Participants comfortable completing the survey in English did 
so without the assistance of a translator; otherwise, a friend, relative, or interpreter translated the 
material. If participants appeared uncertain at any time during the interview, the question was 
repeated and response options offered in random sequence. If necessary, participants were asked 
to further qualify open-ended responses to Question 5 (How did you hear about the H1N1 flu 
shot?) to develop a complete list of trusted information sources (e.g. which television/radio pro-
gram, website, newspaper, or religious/community group?), and to list specific dialects spoken 
within a language (e.g. Cantonese Chinese). 
                                                            
e The Worcester County Health Department, located on the Eastern Shore of Maryland, administers a tri-
county telephone survey every five years to determine changes within the community. Administrators at 
the Health Department developed a question to determine trusted sources of health information, which 
was adapted for this questionnaire. 
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Figure 4. Flow Chart of Recruitment and Data Collection Methods 
Data Analysis 
Chi-squared tests were performed to determine the relationship between sociodemographic cha-
racteristics and English proficiency, geographic location and language spoken at home, and 
source of health information and English proficiency. Cross tabulations were then layered ac-
cording to educational attainment, foreign-born status, and duration of U.S. residence to ap-
proximate social networks. Multiple logistic regression was also performed to determine whether 
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demographic variables predicted citation of a social contact as the primary source of health in-
formation. To enhance statistical significance, information seeking behavior and covariates were 
recoded into smaller groups (Table 3).  
Sixty-three valid responses were obtained for gender, English proficiency, and language 
spoken at home. Sixty-two valid responses were obtained for place of birth. Sixty valid responses 
were obtained for age, educational attainment, years living in the U.S., and source of H1N1 vac-
cination information. Fifty valid responses were obtained for geographic location. 
 
Table 3. Statistical Recoding of Health Center 10 Survey Response Options 
Questions  Response Codes 
What is your age?  1= 18‐24; 2= 25‐34; 3= 35‐44; 4= 45‐54; 5= 55‐64; 6= 65+  
How did you hear about the 
H1N1 flu shot? 
1=Health Professional (family physician or pediatrician, other 
health provider, health insurer) 
2=Media (newspaper, television, radio, internet) 
3=Social contact (friend, relative, work contact, religious group 
or community organization) 
4=Other (local advertising, various other sources) 
What is the highest grade or 
year of school you have 
completed? 
1= <High school degree 
2=High school degree 
3=Some college or college degree 
4= >College degree 
How long have you lived in 
the U.S.? 
1= <5 years; 2= 5‐10 years; 3= 10‐15 years; 4= >15 years 
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Results 
Demographic Characteristics 
Age. Subjects did not differ significantly by age (p=0.505), though the majority of those 
with LEP were between the ages of 35 and 44 (Table 4). While similar age patterns are not found 
within Philadelphia’s adult population (ACS, 2006-2008); these figures are reflective of the total 
U.S. foreign-born population (Pew Hispanic Center, 2010). 
 Gender. LEP subjects were more likely to be female while EP subjects were more likely 
to be male (Table 4, p=0.105). In fact, 75% of female subjects had limited English proficiency 
compared with only 56% of male subjects. Similar gender profiles have been reported in other 
major metropolitan areas (New York City Department of Health and Mental Hygiene [NYC 
DHMH], 2006; Fennelly & Palasz, 2003). Overall, the gender ratio of the sample (43% male; 
57% female) mirrors that of Philadelphia’s adult population (45% male; 55% female) and of 
patients at Health Center 10 (40% male; 60% female).  
 Education. The majority of subjects (68%, n=41) had completed between 12 and 16 years 
of education. There was no significant difference in total years of education between LEP and EP 
subjects (p=0.304); however those with LEP were twice as likely to have less than a high school 
degree and nearly half as likely to have some college education or a college degree (Table 4). 
Similar patterns of educational attainment have been reported among adult LEP and EP 
populations within the greater Philadelphia area, though LEP subjects in this sample were 
generally more educated than LEP individuals in the greater Philadelphia region (ACS 2006-
2008). Paradoxically, while subjects with LEP were less likely to have completed high school or 
college they were twice as likely to have earned post-graduate degrees.   
 
14 
 
 
Table 4. Demographic Characteristics of Study Sample* 
Characteristic   Total Sample   LEP   Proficient in English  
Age (N=60)  
             Mean (y)   45.7(+16.5)  45.3 (+15.9)  46.3 (+17.8) 
             18‐24   3%  3%   5%  
             25‐34   18%  15%   24%  
             35‐44   35%  44%   19%  
             45‐54   22%  18%   29%  
             55‐64   7%  8%   5%  
             65+   15%  13%   19%  
Gender (N=63)      
             Male   43% (45%)  36%  57% 
             Female   57% (55%)  64%  43% 
Foreign‐Born (N=59)  
             English proficiency   N/A  71%   29%  
             Mean Residence (y)   17.0(+13.2)   16.9(+13.4)   19.0(+13.1)  
             <5 years  11%  10%  12% 
             5 to 10 years  20%  23%  12% 
             10 to 15 years  23%  26%  17% 
             >15 years  46%  41%  59% 
Educational Attainment (N=60) 
             <High School Degree  23% (21%)  28% (57%)  14% (26%) 
             High School Degree  35% (36%)  36% (35%)  33% (22%) 
             Some College/College  
             Degree 
33% (34%)  26% (17%)  48% (33%) 
             >College Degree  8.3% (10%)  10% (3.6%)  4.8% (6.2%) 
Geographic Location of Household Relative to Health Center 10(N=50) 
              Mean (miles)  2.78 (+2.00)  2.48 (+2.00)  3.52 (+1.94) 
              <1 mile  18%  25%   0%  
              1 to 2 miles  22%  25%   14%  
              2 to 3 miles  18%  14%   29%  
              >3 miles  42%  36%   57%  
*Percentages in parenthesis indicate Census 2000 results for LEP and EP populations in the 
Philadelphia metropolitan area. 
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 Duration of U.S. residence. Mean duration of U.S. residence among foreign born subjects 
was 17 (SD+13.2) years. On average, EP subjects lived in the U.S. two years longer than those 
with LEP (19.0 years vs. 16.9 years duration in the U.S.) and were more likely to have lived in 
the U.S. for longer than 15 years; however, these differences were not statistically significant.  
 Geographic distribution and linguistic clustering. LEP subjects lived approximately 1 
mile closer to HC10 than those with EP. There was no noticeable clustering by place of birth or 
language spoken at home (Figure 7). Overall, subjects traveled an average of 2.8 (+2.0) miles for 
an H1N1 influenza vaccination (range 0.1 to 9.5 miles). Only one subject traveled from a 
location that was closer in proximity to another Health Center (Health Center 6). 
Figure 7. Geographic Distribution of Respondent’s 
Households Relative to Health Center 10 
 
 N=1 
 N=2 
 N=3 
 HC10 
Bustleton (5.4 miles) 
Northeast 
Philadelphia Airport 
(6.0 miles) 
Hunting Park 
(8.2 miles) 
Allegheny West 
(9.5 miles) 
Fairhill/ 
Kensington 
(7.2 miles) 
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Figure 9. Primary Language Spoken at Home 
(Foreign‐born LEP Respondents) 
Figure 8. Place of Birth (Foreign‐born 
Respondents) 
 Language spoken at home and place of birth. Foreign-born individuals represented 92% 
of sample subjects. Within this group 71% were LEP and 29% were EP (p=0.01), a much higher 
ratio than reported in the 2006-2008 ACS.  Twenty-eight different places of birth and 22 lan-
guages were represented in the sample (Appendix C). Most commonly cited languages spoken at 
home were Chinese dialects, Spanish, Portuguese, and Vietnamese. 
Sources of Health Information  
 Limited English Proficient Respondents. LEP subjects most frequently cited social con-
tacts (friends and family) as their primary source of H1N1 vaccination information (49%, n=19), 
a pattern that remained after controlling for gender and age.  Concordantly, those with LEP were 
more likely to present with friends and family members who had previously been vaccinated 
than alone. Ten percent (n=4) cited advertising around the Health Center (signs indicating avail-
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ability of the vaccine) as their main source of vaccination information (categorized as Other). 
LEP subjects also frequently cited their child’s pediatrician or school nurse as an information 
source (categorized as Health Professional). 
Table 5. Source of H1N1 Vaccination 
Information 
Source  Total  LEP  EP 
Health 
Professional 
20%  18%  24% 
Media  32%  23%  43% 
Social Contact  42%  49%  29% 
Other  8%  10%  4.8% 
 English Proficient Respondents. EP subjects cited the media most often as their primary 
source of H1N1 vaccination information (43%, n=9). This pattern remained after controlling for 
gender and age. Though EP subjects were just as likely to cite a health professional as LEP sub-
jects, EP subjects presenting with their children did not indicate a reliance on their child’s pedia-
trician for health information. 
 
18%
23%
49%
10%
24%
43%
29%
4.8%
0%
10%
20%
30%
40%
50%
60%
Health Professional Media Social Contact Other
Figure 10. Source of H1N1 Vaccination Information
Speaks English Less Than Very Well English Proficient
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 Multivariate analysis. Multivariate analysis reveals that age, gender, and education do not 
predict one’s reliance on social networks over other sources of health information. Duration of 
residence in the U.S. and English proficiency, however, are significantly associated with reliance 
on social contacts for health information. Foreign-born individuals who had lived in the U.S. 5 to 
years (OR, 0.073; 95% CI, 0.007-0.882) or 10 to 15 years (OR, 0.053; 95%, CI 0.006-0.434) 
were significantly less likely to cite a social contact as their primary source of health informa-
tion. Additionally, individuals with LEP were 3.6 times more likely to rely on social networks 
for health information than their EP counterparts (95% CI, 0.082-16.5). 
Table 6. Predictors of Citing a Social Contact 
over Other Sources of Health Information 
Covariate  OR (95% CI) 
Age   
18‐34  3.00 (0.269‐33.4) 
35‐64  1.09 (0.133‐8.74) 
65+  1.00 [Reference] 
Gender   
M  0.342 (0.067‐1.74) 
F  1.00 [Reference] 
Education (y)   
<12  1.43 (0.230‐8.87) 
12  0.274 (0.049‐1.54) 
12‐16  0.089 (0.004‐1.81) 
>16  1.00 [Reference] 
Duration of U.S. 
Residence (y) 
 
<5  1.01 (0.114‐8.86) 
5‐10  0.073 (0.007‐0.882)a 
10‐15  0.053 (0.006‐0.434)b 
>15  1.00 [Reference] 
English Proficiency   
LEP  3.64 (0.802‐16.5)c 
EP  1.00 [Reference] 
 a. p<0.05; b. p<0.01; c. p<0.10 
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Discussion 
Major Findings 
 Similarities in sociodemographic characteristics were neither significantly more common 
among LEP or EP subjects nor were they significantly associated with information-seeking be-
havior in this study. While individuals with LEP were more likely to be between the ages of 35 
and 44, be female, have dropped out of high school, live closer to Health Center 10 and rely on 
friends and family for health information, these factors did not necessarily coexist or shape indi-
vidual social networks. Similarly, those who relied on social networks for their health informa-
tion were more likely to have limited English proficiency, be a recent immigrant, have less years 
of education, and be female; but LEP was the only factor statistically significantly associated 
with social network use. It is likely that statistically significant associations failed to emerge be-
cause of small sample size; thus, the following explanations are offered for observed findings. 
Table 7. Findings and Explanations
1. Those with LEP more likely to 
• Be between the ages of 35 
and 44 
Foreign‐born  LEP  individuals  are much more  likely  to be 
employed in low wage jobs that do not offer health insur‐
ance.8 Higher representation within this age category and 
within  the entire working  age  range  (25  to 64)  likely  re‐
flects  low  rates  of  employer  sponsored  coverage  among 
this group. 
• Be female 
Similar  gender  profiles  have  been  reported  in New  York 
City. Further, the majority of patients at Health Center 10 
(60%) are  female.  It  is possible  that women with LEP are 
more  likely  than men  to  be  employed  in  low wage  jobs 
that do not offer health insurance. 
• Have dropped out of high 
school or college 
Demographic studies of LEP populations consistently show 
higher  dropout  rates  than  among  EP  populations.  Low 
educational attainment and limited English proficiency are 
associated with  low health  literacy, which has  important 
implications for future risk communication. 
• Have a post‐graduate degree  Generally, foreign‐born adults (of all socioeconomic back‐
grounds) are more likely to visit community health centers 
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than  private  primary  care  practices  for  their  health  care 
needs.8  Thus well‐educated  foreign‐born  adults who  can 
afford private care may prefer to visit HC10. This observa‐
tion may also be explained by the  fact that LEP post‐gra‐
duates in this study were also recent immigrants (duration 
of U.S.  residence <5 years), a group which  tends  to have 
low rates of private insurance.8 
• Live within 2 miles of Health 
Center 10 
The significance of this is unclear, but could indicate a re‐
liance on  the Health Center  and  surrounding  services by 
LEP  individuals.  Interestingly,  household  clustering  by 
place  of  birth  or  language  spoken  at  home was  not  ob‐
served, which suggests a lack of cultural isolation in North 
Philadelphia. 
• Rely primarily on friends and 
family for health information 
Studies have shown that the language needs of individuals 
with LEP are often not met during public health emergen‐
cies.14 Additionally,  individuals with LEP have  lower  levels 
of health  literacy  than EP proficient  individuals. Reliance 
on friends and family for health information is thus neces‐
sary to ensure personal health and well‐being. 
2. Those who rely on social contacts more likely to 
• Have limited English profi‐
ciency 
EP  individuals have higher  levels of health  literacy. More 
importantly, risk is overwhelmingly communicated by the 
media, health professionals, and public health agencies in 
English.  EP  individuals  thus  have  less  need  to  rely  on 
friends and family for health information. 
• Be a recent immigrant 
Recent  immigrants  (duration of U.S.  residence <5 years) 
were  much  more  likely  to  cite  social  contacts  as  their 
primary source of health information than those who had 
lived  in  the U.S.  longer  than  5  years  (66%  vs.  40%),  re‐
gardless of English language proficiency. It is possible that 
recent  immigrants form close social ties within their first 
five years in the U.S. as a means of social survival (e.g. for 
employment and housing); such ties are likely less impor‐
tant  as  foreign‐born  individuals  become  more  accultu‐
rated. 
• Be female 
A review of the literature did not yield any studies inves‐
tigating the role of gender in social networks. Considering 
that  the  majority  of  LEP  subject  in  this  study  were 
women, the association between gender and reliance on 
social networks is likely being confounded by a third vari‐
able (i.e. English proficiency). 
• Have less educational attain‐
ment 
Those who cited a social contact were most likely to have 
less than a high school degree (36%); those who cited the 
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media  were  most  likely  to  have  a  high  school  degree 
(50%);  and  those who  cited  a  health  professional were 
most  likely  to  have  a  college  education  (50%).  Further, 
64% of subjects with less than a high school degree cited 
a social contact as their primary source of health informa‐
tion; of those 75% had LEP. This is likely related to lower 
health  literacy among those with  less educational attain‐
ment. 
3. Traditional public health 
sources not cited 
Faith‐based and community organizations,  language‐con‐
cordant media, and the Philadelphia Department of Pub‐
lic Health website were not cited by subjects in this study 
as primary sources of health  information. These  findings 
are consistent with recent studies on H1N1  information‐
seeking  behaviors  as  well  as  post‐disaster  studies  that 
have investigated sources of health information, informa‐
tion  needs,  and  barriers  to  effective  communication 
among LEP populations.  It  is  likely  that public health ef‐
forts to communicate risk failed to reach LEP residents in 
Northeast Philadelphia. 
4. Spanish, Portuguese and Asian 
languages most commonly 
spoken by LEP subjects 
Census  2000  data  indicates  that  Spanish  and  Chinese 
speakers  have  been  well‐represented  among  Philadel‐
phia’s  LEP population  for  the past decade. At  the  same 
time,  Vietnamese  and  Brazilian  LEP  populations  are 
growing.  This  suggests  that  the  LEP population  in Phila‐
delphia  is  not  only  getting  larger,  but  becoming  increa‐
singly diverse. 
 Management of the H1N1 Novel Influenza Vaccination Campaign. Casual observation of 
daily patient flow and overall management of the H1N1 novel influenza vaccination campaign at 
Health Center 10 revealed issues common to vaccination campaigns across the country. 
• Patients demonstrated low levels of H1N1 novel influenza virus and vaccine aware-
ness.  
 Despite signs advertising H1N1 novel influenza clinics, the widespread dissemination of 
H1N1 Health Bulletins at Health Centers and on the PDPH website, and the declaration of a 
health emergency by Mayor Nutter on October 30th, individuals presenting for a flu shot often 
requested the seasonal influenza vaccine over the H1N1 influenza vaccine. When prompted to 
receive an H1N1 influenza vaccive, many were either unaware of the novel influenza strain, con-
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fused about the difference between the two strains (H1N1 [“swine” flu] and H3N2 [seasonal flu]) 
and the necessity of two vaccines, or uncertain of their eligibility.f That being said, advertising 
was effective when noticed; and was the main reason a number of individuals in this study chose 
to get vaccinated. 
• Individuals seeking an influenza vaccination had limited access to language services. 
 A trained interpreter was available for only seven percent of interviews with LEP sub-
jects. This was generally true for those who presented to HC10 for a vaccination only (as op-
posed to those who presented for a clinical appointment). Though multiple language lines were 
available, they were located within staff members’ offices or exam rooms, and were generally 
perceived as inconvenient by participants in the study. Further, interpreters employed by HC10 
were not proficient in all languages spoken by LEP individuals in Northeast Philadelphia, nota-
bly Asian languages (i.e. Chinese dialects, Korean, Japanese, Vietnamese, Hmong, and Tagalog). 
• Patient flow was compromised during high-volume hours. 
 The adult waiting room, walk-in clinic and registration queues, and dental clinic are lo-
cated within 10 feet of the front entrance, which doubles as the exit for HC10 (Figure 2). Though 
individuals seeking only an influenza shot were not required to register as a patient or wait for an 
appointment, they often waited in one of the various lines before locating the vaccination tables. 
It is possible that some may have left due to perceived waiting times for an influenza shot.  
• Staff members working the hallway campaign may have been perceived as biased or 
openly discriminatory by foreign-born individuals.  
                                                            
f Individuals considered to be more vulnerable to infection (e.g. children and pregnant women) were deemed high‐
priority  for vaccination by  the CDC. As a  result of vaccine  shortages,  those not  considered highly vulnerable  to 
infection were asked to return at a later date for the H1N1 vaccination. After high‐priority group restrictions were 
removed, individuals remained uncertain of their eligibility. 
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 One employee held personal biases against LEP patients. This person frequently dis-
played physical signs of impatience (e.g. eye-rolling) towards and made biased comments about 
LEP patients in the presence of others. Attitudes such as these likely are not representative of the 
entire staff; however, considering the large percentage of patients at Health Center 10 who are 
foreign-born or limited in their English proficiency, such behavior may deter LEP individuals 
from using the health center or from recommending the health center to others. 
Limitations 
A few limitations in the study design should be considered when interpreting results. First, the 
study was delayed until three weeks after the start of the H1N1 influenza vaccination campaign, 
at which time pandemic flu activity had passed its peak and was declining to the lowest levels of 
the season. Additionally, one day after the start of the study Sanofi-Pasteur voluntarily recalled 
800,000 doses of sub-potent pediatric vaccine, likely leading many individuals to believe that 
that risk of vaccination outweighed any potential benefit. It is possible that these factors contri-
buted to the small sample size and statistically insignificant results. 
 Second, limited availability of interpreter services necessitated use of friends and family 
as translators. This potentially biased reporting of subjects’ primary health information source 
towards social contacts. Further, because of low interpreter availability, LEP individuals pre-
senting alone were approached less often and refused to participate at higher rates than those ac-
companied by others. This could also have biased health information responses towards social 
contacts, since LEP individuals presenting alone may be less likely to rely on friends and family 
members. 
 Finally, health literacy and patient status were not determined. Individuals motivated to 
seek an H1N1 novel influenza shot, especially those who regularly visit or have visited Health 
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Center 10 as patients, possess a level of health literacy that may not be present among the general 
LEP population. Associating health literacy with trusted sources of health information (e.g. de-
termining whether individuals who rely on social contacts have lower health literacy than the 
overall population) could enhance future targeted strategies. 
Policy Recommendations 
Considering the limitations mentioned previously, current emergency preparedness and health 
promotion practices targeted towards LEP communities should not be abandoned. Rather, the 
following strategies are offered as a supplement to those already in place. 
Recommendations for Health Center 10 
Finding 1: Individuals with LEP most often cite friends and family members as their pri-
mary source of health information. 
Recommendation 1: Use current Health Center 10 patients, particularly those with LEP 
and the foreign-born, as conduits for health promotion.   
Finding 3: Optimum patient flow is compromised during high volume hours, creating 
congested waiting areas and confusion among those seeking a flu shot. 
Recommendation 2: Increase signage within the Health Center to clearly indicate the lo-
cation of flu vaccination tables and preferred exit routes. 
Finding 3: At times, staff members openly displayed biases against foreign-born and LEP 
individuals. 
Recommendation 3: Ensure that all employees working closely with racial and ethnic mi-
nority or LEP patients are culturally sensitive. 
Recommendations for the Philadelphia Department of Public Health, AHS Division 
Finding 4: Too few interpreters are available to translate for LEP individuals at HC10, 
particularly those who speak east and Southeast Asian languages (i.e. Chinese, Japanese, 
Korean, Vietnamese, Khmer, and Tagalog). 
Recommendation 1: Increase the number of interpreters at Health Center 10 to reflect the 
full range of languages spoken by LEP patients. Access to more diverse language ser-
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vices at HC10 could improve quality of care and patient outcomes by shifting the reliance 
of LEP persons from less formal information networks to health professionals.  
Finding 5: Local advertising is effective at bringing patients to Health Center 10, but is 
often not noticed within the community. 
Recommendation 2: Increase the size and placement of local billboard advertising for 
public health campaigns. Considering the importance of social contacts, one such cam-
paign could involve the slogan “Tell a Friend” (to get vaccinated, etc.). 
Finding 6: Pediatricians and school health programs are an important source of health in-
formation for LEP parents of English proficient children. 
Recommendation 3: Ensure that health promotion in local schools is targeted towards 
foreign-born and LEP parents as well as their English proficient children. 
Additional Considerations 
 Publication of PDPH Information. With the exception of Portuguese, the H1N1 virus and 
vaccine Health Bulletins were published in each of the most common languages spoken by LEP 
individuals in this study. However, these bulletins were not cited as sources of health informa-
tion, regardless of English proficiency. 
 Opportunities for Expansion of Facilities at HC10. Administrators state their expand lan-
guage services (i.e. number of languages interpreted) beyond those currently provided because of 
the potential to increase patient volume beyond sustainable levels. Given the demonstrated im-
portance of social networks among foreign-born LEP individuals in Northeast Philadelphia, it is 
possible that the addition of interpreters who speak Portuguese, Chinese, or Vietnamese, for ex-
ample, would cause a corresponding increase in the number of Portuguese, Chinese, and Viet-
namese-speaking patients. Therefore, in addition to hiring a MI proficient in Asian languages, I 
suggest an expansion of Health Center 10 facilities. During a fiscal crisis, this may be hard to 
accomplish; however, the Patient Protection and Affordable Care Act (i.e. the Health Reform 
bill) makes general funds available for CHC expansion and MI training over the next five years. 
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Areas for Future Investigation 
 Future studies could investigate the sources of health information among English-profi-
cient children and friends of LEP persons, the role of faith-based and religious organizations in 
public health outreach in Northeast Philadelphia, the speed with which social networks respond 
to new and changing information, and the influence of pediatricians and school health programs 
on the health of foreign-born parents with LEP. 
Conclusions 
 Foreign-born LEP individuals in Northeast Philadelphia overwhelmingly rely on friends 
and family as their primary source of health information. These results support the conclusion 
that individuals with limited English proficiency are not well served by traditional public health 
outreach methods. Resource limitations and competing demands make it difficult to communi-
cate risk and provide services in every language spoken by community residents. Unfortunately, 
failure to account for the needs of those with LEP can result in adverse health outcomes, as was 
illustrated by disproportionate hospitalization rates of Hispanics during the 2009 H1N1 novel 
influenza outbreak. 
 To reduce disparities in treatment and ensure high quality of care for LEP individuals, 
sociodemographic profiles must be frequently updated. The sociodemographic profile generated 
by this study, which indicates that the majority of foreign-born LEP residents in North Philadel-
phia speak Spanish, Portuguese, or one of six Asian languages, will allow Health Center 10 ad-
ministrators to determine the appropriateness of their language services. It is equally important to 
ensure that risk is not only linguistically but culturally concordant. Use of friends and family as 
conduits of health information could prove to be a meaningful and cost-effective strategy during 
future public health emergencies.    
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Appendix A 
Would you mind answering a few questions to help the Health Center improve their services? The 
survey will take about three minutes to complete and your answers will be kept completely 
confidential. If you wish to complete the interview now, your place in line will be held; otherwise, 
we can wait to complete the interview until after you have been vaccinated. If you do not 
participate, you will still receive the H1N1 vaccine. 
1. Do not ask the following, simply record: Patient’s gender 
  M  F 
2. What is your Nation of Origin? ______________________ 
3. Ask only if patient’s response to previous question was a nation other than United States:  
How long have you lived in the United States?  
Open‐ended question. The following response options are for recording purposes only: 
o _______ years 
o _______ months 
o _______ weeks 
o Just arrived 
 
4. What is your primary language spoken at home? 
Open‐ended question. The following response options are for recording purposes only: 
o Spanish 
o Chinese 
o Vietnamese 
o Cambodian 
o Russian 
o Polish 
o French 
o Italian 
o Portuguese 
o Korean 
o Arabic 
o Other: ______________________________ 
 
5. How did you hear about the H1N1 influenza shot? H1N1 has also been referred to as the ‘Swine 
flu’. 
Open‐ended question. The following response options are for recording purposes only and can be 
read as a prompt if patient seems uncertain. 
o Friend 
o Relative 
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o Doctor or other Health Provider 
o Health Insurer 
o Newspaper 
o Which newspaper? ___________________________________ 
o Television Program 
o Which program? ____________________________________ 
o Radio Program 
o Which program? ____________________________________ 
o Religious group 
o Which group? ________________________________ 
o Internet/Website 
o Philadelphia Department of Public Health website 
o Which site? ______________________________________________ 
o Other: _____________________________ 
 
6. What is your age? _____________ 
7. What is the highest grade or year of school you have completed? This includes education 
completed outside of the United States. 
Open‐ended question. The following response options are for recording purposes only:    
o Never attended or kindergarten only 
o Grades 1 through 8 (elementary) 
o Grades 9 through 11 (some high school) 
o Grades 12 or GED (high school graduate) 
o College 1 year to 3 years (some college or technical school) 
o Bachelor’s Degree (college graduate) 
o Postgraduate Degree (Masters, MD, PhD, JD) 
 
8. What is the nearest main intersection to your home? NOTE: This is not the cross‐street where you 
live, but the closest large intersection. 
If patient seems confused, provide the following example: The nearest intersection to the Health 
Center is Cottman Avenue and Bustleton Avenue/Castor Avenue. 
________________________________________________________________________ 
 
That’s my last question. Thank you for your time and cooperation. 
 
 
Date:      Translation Service:     Interpreter     Bilingual Staff       None  /200 
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Appendix C 
 
Primary Language Spoken at Home Responses (Among LEP Study Participants, N=42) 
Chinese (Hakka, 
Mandarin, Cantonese, 
Fujianese) (15%) 
Spanish (14%) 
Portuguese 
(10%) 
Vietnamese 
(10%) 
English (9%) 
Gujarati (5%)  Arabic (5%)  Khmer (5%) 
Malayalam 
(1.9%) 
Hindustani 
(Hindu, Urdu) 
(1.9%) 
Bengali (1.9%)  Pashto (1.9%) 
Russian 
(1.9%) 
Polish (1.9%)  Ukrainian (1.9%) 
Hungarian (1.9%)  Uzbek (1.9%) 
Japanese 
(1.9%) 
Korean (1.9%)  Tagalog (1.9%) 
Hatian Creole (1.9%)  Yoruba (1.9%)   
 
Place of Birth Responses (Among Foreign‐Born Study Participants, N=58) 
China (14%)  Brazil (12%)  Vietnam (10%)  India (7%)  Puerto Rico (5%) 
Cambodia (5%) 
The Dominican 
Republic (3.4%) 
Guatemala 
(3.4%) 
Ecuador (3.4%  Peru (3.4%) 
Ukraine (3.4%) 
Azerbaijan 
(1.9%) 
Poland (1.9%) 
Uzbekistan 
(1.9%) 
Hungary (1.9%) 
Greece (1.9%)  Liberia (1.9%)  Sudan (1.9%)  Ghana (1.9%)  Morocco (1.9%) 
Nigeria (1.9%)  Palestine (1.9%) 
Bangladesh 
(1.9%) 
Pakistan (1.9%)  Japan (1.9%) 
Korea (1.9%) 
The Philippines 
(1.9%) 
Haiti (1.9%)   
 
 
  
 
